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CARBOXYUC ACID ESTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing 6-hydroxy-2,5.7,8- 
tetramethylcumarone-Z— carboxylic acid ester, useful as a production intermediate material or 
the like for an agrochemical or a medicine. 

SOLUTION: This method for producing 6-hydroxy-2,5,7,8- tetramethylcumarone-2-carboxylic 
acid ester in one step reaction in a good yield is provided by performing a reaction of 1,4- 
dihydroxy-2,3.5- trimethylbenzene, formaldehyde and a methacrylic acid ester in the presence 
of an organic acid. 
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(54) Title: CHIRAL AND ACHIRAL SYNTHESIS OF 2-ACYL SUBSTITUTED CHROMANES AND THEIR DERIVATIVES 

o\ 

""^ (57) Abstract: Disclosed are processes for producing a (2S) or (2R) 4-oxo-chroman-2-yl acyl compounds and chroman-2-yl acyl 
2 compounds, esters or amides thereof as well as derivatives thereof. Such processes may involve chiral synthesis or achiral synthesis, 

preferably coupled with a resolution procedure. Such compounds, particularly (2S) or (2R) acetic acid esters, are useful intermedi- 
^5 ates for producing platelet aggregation inhibitors and/or are themselves potent platelet aggregation inhibitors. Further disclosed are 

processes for making derivatives of such substantially pure, or enhanced compositions of single (2R) or (2S) enantiomer intermedi- 
^ ates or processes for producing final products or salts from such desired enantiomers. 
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CHIRAL AND ACHIRAL SYNTHESES OF 2-ACYL SUBSTITUTED CHROMANES AND 

THEIR DERIVATIVES 

Field of the Invention 

This invention relates to novel processes for producing racemic or enantiomerically 
5 enriched or substantially pure 2-acyl substituted chromone compounds, 2-acyl substituted 
chromane compounds and their corresponding bicyclic sulfur analogs, which are 
intemnediates for producing platelet aggregation Inhibitors and/or are themselves potent 
platelet aggregation inhibitors. 

Background of the Invention 

10 The production of 2-acyl-4-K>xo-chromenes by ring closure or substituted benzene 

ring structures are well known In the art. One known Initial process step for the production 
of 4oxochromene-2-carboxylic add, or derivatives of such acids including acid halides or 
esters, uses 2-hydroxy-acetophenone compounds as starting materials. (See e.g., J. 
IVIed. Chem., Vol. 15, No. 8, 1972.) The reaction scheme to produce the 2-carboxylic acid 

15 and esters is as follows: 




where X is ethyl, for example. The acid can be converted to an acyl halide, such as acyl 
chloride. Instead of the ethyl ester by reacting it with SOCU, for example. A further 
reaction of the ac^l chloride with NH3 can be used to produce the carboxamide. 

20 The above chromene-derivative compounds have been reported as useful 

intermediates for the production of compounds wherein the phenyl ring of the chromene 
ring structure Is further substituted by a benzoylamino derivative to produce 
antidepressants. See, for example, U.S. Patent 5,659,051. 

Further, when the production of a 2-chroman-2-yl acetic acid compound racemic 
25 starting material is desired, such can be accomplished by hydrogenation of a coumarin 
derivative with a reducing agent under standard reduction conditions or via hydrogenation 
conditions by using standard catalysts selected from the group comprising 
diisoamylborane, lithium tri-butoxyaluminohydride, lithium triethylborohydride, lithium 
trimethoxyaluminium hydride, sodium borohydride, Ha/Pd/C, and the like. Such catalysts 
30 and procedures may be utilized to hydrogenate the double bond in the lactone ring and/or 
replace the keto group with a hydroxyl group. In a preferred aspect lithium tri- 
butoxyaluminohydride, LiA!H4, or diisoamylborane (DIABO) may be used as part of such a 
process step to reduce the two position keto group to a hydroxyl group. 

The hydroxyl group may then be replaced by an acetic acid side chain by a 
35 standard chain extension/replacement reaction of the alcohol intermediate. For example. 
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reaction of the alcohol intermediate with chloroacetate under basic conditions in the 
presence of pyridine will result in an acetic acid side chain in the two position. 

Summary of the Invention 

The present invention relates to novel processes for producing achiral bicyclic 

5 intermediates or intermediates which are a substantially pure single enantiomer or a 
composition substantially enriched in a single enantiomer of chromans substituted at the 
2-position with d-Ca-acyl (branched and straight-chained) groups, such as 2-carboxylic 
acid compounds, chroman-2-yl acetic acid and propanoic acid, as well as other derivatives 
and sulfur analogs thereof, such as esters, which are intenmediates for producing 

10 therapeutic agents, or are themselves therapeutic agents, for disease states in mammals 
that have disorders caused by or impacted by platelet dependent nanrowing of the blood 
supply. 

In accordance with one preferred embodiment, there Is provided a process for 
making a bicq^clic compound, or a pharmaceutically acceptable salt of such compound, 
1 5 according to the following formula: 



O 




wherein: 

n Is 0 to 6; 

X is O or S; 
20 m is 0 to 4; 

R are independently selected from the group consisting of alkyi, alkoxy. lower 
alkenyl, hydroxy, thio, amino, substituted amino, nitro, halo, and CF3; 

R* Is selected from the group consisting of hydroxy, alkoxy, alkenyloxy, halogen, 
amino, and substituted amino, and 
25 each of Q and Qi are independently selected from the -C(-R^ -R^)-, wherein each 

of R2 and R^ is independently selected from the group consisting of alkyI, alkoxy, alkenyl. 
hydroxy, thio, nitro, halo, and CF3, or R^ and/or R^ together with the carbon to which it Is 
attached form a carbonyl group. The method comprises (a) and (b): 

(a) combining a first compound having the fomiula: 

30 

wherein M* is a metal Ion; with a second compound having tiie 
formula R*-Q-QrCH(Z)-(CH2)„-C(=0).R^ wherein Z Is halo or OH, 



